Substitution of histidine for arginine-101 of dinitrogenase reductase disrupts electron transfer to dinitrogenase.
Dinitrogenase reductase from Klebsiella pneumoniae strain UN1041 has a histidine residue substituted for arginine at position 101. The mutant dinitrogenase reductase was purified and characterized in order to determine the importance of arginine-101 in the interaction between dinitrogenase and dinitrogenase reductase during electron transfer. Purified dinitrogenase reductase from UN1041 is a dimer of 67 kDa, contains a functional 4Fe-4S cluster, undergoes a MgATP-dependent conformational change, and is competent for ATP hydrolysis uncoupled from substrate reduction in the presence of dinitrogenase. However, the mutant protein is unable to support the reduction of protons or acetylene by dinitrogenase. A 100-fold molar excess of Kp2 from UN1041 does not inhibit electron transfer from wild-type dinitrogenase reductase to dinitrogenase. It is concluded that the interaction of dinitrogenase reductase with dinitrogenase during reductant-independent ATP hydrolysis is different than the interaction between the two proteins during electron transfer; the substitution of histidine for arginine at position 101 disrupts only the latter interaction. The same conclusions are reached using wild-type dinitrogenase reductase which has been ADP-ribosylated at arginine-101.